I provide a novel risk-based explanation for the profitability of global momentum strategies. I show that the performance of past winners and losers is asymmetric in states of the global market upturns and downturns. Winners have higher downside market betas and lower upside market betas than losers, and hence their risks are more asymmetric. The winner-minus-loser (WML) momentum portfolios are subject to the downside market risk, but serve as a hedge against the upside market risk. The high return of the WML portfolios is a compensation for their high risk asymmetry. After controlling for this risk asymmetry, the momentum portfolios do not yield significant abnormal returns, and the momentum factor becomes insignificant in the cross-section. The two-beta CAPM with downside risk explains the cross-section of returns to global momentum portfolios well.
INTRODUCTION
Since Jegadeesh and Titman (1993) , the momentum anomaly has received a lot of attention. Buying past winners and selling past losers generates abnormal returns in the short run, which cannot be explained by conventional risk measures (e.g. the standard deviation and the market beta) and provide evidence for market inefficiency. Momentum strategies proved to be profitable around the world, at the level of national equity indices (e.g. Asness, Liew, and Stevens, 1997; Richards, 1997; Cenedese et al., 2013 ) and at the individual stock level (Rouwenhorst, 1998 (Rouwenhorst, , 1999 In this paper, I provide a novel risk-based explanation for the profitability of global momentum strategies. I show that the performance of past winners and past losers is asymmetric in states of the global market upturns and downturns. Winners have higher downside market betas and lower upside market betas than losers, and hence their upside and downside risks are asymmetric. Greater relative downside risk and lower relative upside risk of past winners are compensated by higher returns.
Indeed, such asymmetry in upside and downside market risks explains the returns to the crosssection of global momentum portfolios well.
The importance of separating the overall market risk into the upside and downside risks for asset pricing was recognized in early papers (e.g. Roy, 1952; Markowitz, 1959 ; Bawa and Lindenberg, Bawa and Lindenberg (1977) provide an extended version of the CAPM where the market beta is separated into the upside beta and the downside beta. Longin and Solnik (2001) consider upside and downside correlations, and Ang and Chen (2001) propose a measure of correlation asymmetry and show that the asymmetric correlation is priced in the US equity market. Ang et al. (2006) show how upside and downside risks may be priced cross-sectionally in an equilibrium setting. In a theoretical model with disappointment aversion, they show numerically that the traditional CAPM alpha is increasing in the relative downside beta, decreasing in the relative upside beta and, hence, increasing in the downside-upside beta asymmetry. Assets should have higher expected returns if they have higher relative downside betas because such assets perform poorly in bad states of the world when the marginal utility of wealth is high and asset returns are particularly important. Assets with high relative upside betas, on the contrary, do not require a high risk premium, because the marginal utility of wealth is low in such states. 5 Ang et al. (2006) test the validity of the two-beta CAPM in the US stock market. They find that, indeed, the upside and downside risks are priced differently, and that the two-beta CAPM has a much higher explanatory power than the traditional CAPM. Even after controlling for other risk factors (size, book-to-market, momentum, liquidity and volatility), the estimates of the downside risk premium are statistically significant.
More recently, asset pricing models with downside market risk proved to be as successful in explaining returns in the currency, commodity and bond markets (Lettau et al, 2014; Dobrynskaya, 2014) , as in the equity market. The downside risk is shown to be priced similarly in different asset markets and different geographical markets.
DATA AND PORTFOLIO FORMATION
I consider a variety of momentum and reversal portfolios around the globe to show that the upsidedownside risk asymmetry is a universal phenomenon.
Firstly, I consider 10 US equal-weighted and value-weighted momentum portfolios, which are formed by sorting NYSE, AMEX and NASDAQ stocks in month t by their total returns in months t-12 to t-2. The month prior to the sort date is excluded because of the short-term reversal. Portfolio 1 (low) is the past-loser portfolio, and portfolio 10 (high) is the past winner portfolio. I also construct the winner-minus-loser (WML) portfolios which have a long position in portfolio 10 and a short position in portfolio 1. The longest time series of data is available for these portfolios: from January 1927 until July 2013. The data is taken from the Fama-French data library.
Secondly, I consider global and regional momentum portfolios of individual stocks. These portfolios are formed by monthly sorts of stocks in the corresponding region by their previous-year (t-12 to t-2) performance. The data on these portfolios is also obtained from the Fama-French data library and covers the period from November 1990 until August 2013. I collect the raw data on 25 equal-weighted Global, European, Asian-Pacific, Japanese and North-American size-momentum 6 portfolios and construct 5 momentum portfolios and 5-1 WML portfolio for each region. The Global portfolios consist of stocks from 23 countries: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Hong Kong, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, Portugal, Singapore, Spain, Switzerland, Sweden, the UK, and the USA; the European portfolios consist of stocks from 16 countries; the Asian-Pacific portfolios consist of stocks from 4 countries; and the North-American portfolios consist of stocks from Canada and the USA.
The third set of momentum portfolios is formed by double sorts of individual stocks by their previous year performance and the market capitalization. I consider global 25 size-momentum portfolios form the Fama-French data library.
The fourth set of global momentum portfolios is formed by sorting country indices in month t by their total returns in US dollars in months t-12 to t-2. The portfolios are rebalanced every month.
Following Richards (1997) and Cenedese et al. (2013) , I use MSCI country indices as the base assets. These indices often represent a benchmark for country index ETFs, and hence they are traded assets which can be used to form such momentum portfolios in practice. There are 40 countries in the sample: Australia, Austria, Belgium, Brazil, Canada, Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hong Kong, Hungary, India, Indonesia, Ireland, Israel, Italy, Japan, South Korea, Malaysia, Mexico, the Netherlands, New Zealand, Norway, Philippines, Poland, Portugal, Russia, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey, the UK, and the USA. The sample period is from January 1983 until August 2013, the first sort is done in December 1983 and the first return is measured in January 1984. For 20 countries, the indices are available for the whole period, 12 indices start in December 1987, 4 indices start in December 1992 and 4 indices start in December 1994. I form 6 equally-weighted portfolios of indices, where portfolio 1 represents past loser countries and portfolio 6 represents past winner countries. Once new indices appear, they enter the portfolios a year later, and the portfolios become more diversified. I also form the 6-1 WML portfolio which represents a global momentum strategy.
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The fifth set consists of 5 currency momentum portfolios which are formed by sorting currencies in month t by their exchange rate appreciation relative to the US dollar during the period t-12 to t-2 and held for 1 month. The sample consists of 45 currencies, but the actual number of currencies varies from 10 (November 1984) to 41 (December 1998) due to data limitations and creation of the Euro zone. The exchange rate data cover the period from October 1983 until August 2013, the first sort is done in October 1984 and the first portfolio returns are measured in November 1984. The endof-month exchange rate data are collected from various data sources via Datastream.
I also consider short-term and long-term reversal portfolios of US stocks for the periods January 1927 -July 2013 and January 1931 -July 2013, respectively. The short-term reversal portfolios are sorted by the performance in the previous month, whereas the long-term reversal portfolios are sorted by the performance in the previous five-year period. All portfolios are rebalanced monthly.
The data is taken from the Fama-French data library.
I use the following risk factors in the analysis: the market factor (the US market index for the US portfolios and the developed countries World MSCI index for the global and regional portfolios), the market volatility factor (the squared market factor), the momentum factor (the Fama-French US momentum factor before November 1990, the Fama-French global momentum factor afterwards, which is formed by sorting individual stocks in 23 countries by their trailing previous-year performance), and the global size factor (the Fama-French global SMB factor).
RESULTS

US MOMENTUM PORTFOLIOS
I start the analysis of US momentum portfolios because the longest time series of data is available for these portfolios. Table 1 reports the return and risk characteristics of 10 value-weighted and 10 equal-weighted momentum portfolios, as well as the WML zero-cost portfolios.
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The momentum effect is strong in the US; the zero-cost value-weighted (equal-weighted) momentum strategy generated an average return of 14.27 (9.80) percent per annum during 1927-2013.Past-winner portfolios generally have lower return standard deviation, skewness, kurtosis and market betathan past loser portfolios, but higher returns. Therefore, the WML portfoliosgenerate high and virtually risk-free returns, if these measures of risk are considered. This represents the wellknown momentum anomaly.
Keeping the Ang et al. (2006) two-beta CAPM in mind, I estimate the upside and downside market betas of the momentum portfolios in the following time-series regression:
where
r is the return on portfolio i, Mt r is the US market return,  is the traditional beta, estimated in the regression of portfolio return on the market return. This approach to estimate the upside and downside betas jointly is superior to the one, used in Lettau et al. (2014) , because no information regarding the upside is lost 3 . The relative downside beta measures additional market risk on the downside, after controlling for the overall market risk (the traditional market beta). A portfolio may have lower market beta, but greater exposure to the downside risk, and hence may require higher returns, because investors care more about performance in downstates. This can only be seen after separating the overall market risk and the downside market risk.
9 Table 1 reports the relative downside betas, the relative upside betas and the beta asymmetry
of the US momentum portfolios. We observe a striking increasing pattern for the relative downside betas and decreasing pattern for the relative upside betas along the portfolio rank.
Past winner portfolios have higher downside risk and lower upside risk than past loser portfolios.
Therefore, the WML portfolios are exposed to the downside risk, but hedge against the upside risk.
Since the downside risk is more important for an investor, the WML portfolios require risk premiums.
Because both the relative downside betas and the relative upside betas are different for past winners and past losers, there is an even stronger positive relationship between the beta asymmetry and portfolio rank. Past losers have higher upside betas than downside betas, whereas past winners have higher downside betas than upside betas. The beta asymmetry ranges from -0.71 to 0.99 and it is statistically significant for several top and bottom portfolios, as well as the WML portfolios. The results are similar in cases of value-weighted and equal-weighted portfolios. Figure 1 illustrates the relationships between the relative upside betas, relative downside betas, beta asymmetry and portfolio rank (for the value-weighted portfolios). We observe clear monotonic relationships.
The differences in the upside and downside risks of momentum portfolios can explain the differences in their returns. Figure 2 plots the predicted versus realized returns of US momentum portfolios, where the predictions are made by the traditional CAPM (left-hand-side) and the two-beta CAPM (right-hand side). Indeed, the two-beta CAPM has very high explanatory power (R 2 of 0.93 and 0.94), whereas the traditional CAPM performs worse (R 2 of 0.46 and 0.66), and the beta premium is even negative.
I use the following specification of the two-beta CAPM for the cross-section regressions:
where  is the traditional beta premium,   is the extra downside beta premium, and  is the common pricing error, which can be restricted to zero 4 
where   is the upside beta premium and   is the downside beta premium. Since the traditional beta is a weighted average of the upside beta and the downside beta, we need to have any two betas of the three to fully specify the model. If the relative downside beta premium is positive, it means that the relative upside beta premium is negative. Specification (2) is more convenient because we can easily compare it with the traditional CAPM specification and see the contribution of the relative downside risk. GMM. In the latter, the factor betas and risk premiums are estimated jointly, and the standard errors are corrected to account for the generated regressor problem. I use the identity weighting matrix in the first step, and then re-optimize using the efficient weighting matrix. The moment conditions are specified as in Cochrane (2005):
where t f is either a risk factor or a vector of factors, jt r is the excess return on portfolio j, b j is a factor beta, and λ is a factor risk premium. The first two moments estimate factor betas, and the third moment estimates factor risk premiums.
The traditional CAPM has negative R 2 in case of no constant, and negative beta premiums, significant intercepts and low R 2 in case with a constant. It is also rejected by the test for the overidentifying restrictions (J-statistics). Therefore, the traditional CAPM cannot explain the returns to the momentum portfolios. The downside-risk CAPM, on the contrary, performs very well in terms of both R 2 and J-statistics. The relative downside beta premium is about 2 percent per month and it is highly significant irrespective of the estimation methodology 5 . The same magnitude of the downside risk premium was also obtained in Dobrynskaya (2014) 
GLOBAL AND REGIONAL MOMENTUM PORTFOLIOS OF STOCKS
In this section, I consider global and regional momentum portfolios of individual stocks and show that the downside-upside risk asymmetry of momentum returns is a global phenomenon. Table 3 reports the returns and risks of 5 global, 5 European, 5 Asian-Pacific and 5 North-American momentum portfolios and the corresponding 5-1 WML portfolios. The momentum strategies are profitable in all regions with the highest momentum return in Europe (17.58 percent pa) and the lowest momentum return in the Asian-Pacific region (6.55 percent pa) 6 .
In all regions, the high returns to the WML portfolios cannot be explained by the market factor because their global market betas are negative in all cases, as in Fama and French (2012) . While the market betas are somewhat decreasing with the portfolio rank, the relative downside betas are monotonically increasing and the relative upside betas are monotonically decreasing. The past winner portfolios have greater exposure to the downside risk and lower exposure to the upside risk than the past loser portfolios. Consequently, the winner portfolios exhibit a greater degree of the downside-upside risk asymmetry (β --β + ). This asymmetry is statistically significant for the winner and WML portfolios in all regions. In general, the global and regional momentum portfolios have similar risk structure as the US momentum portfolios despite the different base assets and different sample periods.
As in the US case, the two-beta CAPM has a high explanatory power in the cross-section of momentum portfolios in all regions (figure 3). The predicted returns are very close to the realized returns with R 2 of 77-96 percent. In case of the CAPM, the beta premium is negative and insignificant, the intercept is highly significant, the adjusted R 2 is negative in most cases and the model is rejected by the J-statistics in case with a constant. As in case of the US, the traditional market factor alone cannot explain the returns to the global momentum portfolios. When the relative downside risk is also taken into account, the beta premiums become positive but insignificant, the intercepts become insignificant, and the relative downside beta premiums are highly significant in all cases. The DR-CAPM is never rejected by the J-statistics. The DR-CAPM has high explanatory power for all sets of momentum portfolios, and this explanatory power comes solely from the downside risk component which captures the downside-upside risk asymmetry. where the predictions are made by the traditional CAPM, the three-factor CAPM with the market, size and momentum factors, and the two-beta CAPM. The traditional CAPM has low explanatory power (R 2 is 0.35), and the market risk premium is negative. The three-factor CAPM explains the returns much better (R 2 is 0.70), but this result is not surprising because the size and momentum factors are derived from these portfolios themselves. The two-beta CAPM has an even higher explanatory power despite the lower number of factors (R 2 is 0.75). The asymmetry in betas is aligned well with the portfolio returns. Table 6 reports the Fama-MacBeth risk premiums in alternative multifactor specifications. In the CAPM (column (1)), the beta premium is negative and the intercept is highly statistically significant. In the DR-CAPM (column (2)), only the relative downside beta premium is significant.
GLOBAL SIZE-MOMENTUM PORTFOLIOS
This model outperforms the three-factor model (column (3)), where the beta premium is negative and the intercept is significant again. When all risk factors are included (column (4)), the downside risk factor has the highest statistical significance, although the size and momentum factors are significant too. Only the traditional beta is dead.
GLOBAL MOMENTUM PORTFOLIOS OF COUNTRY INDICES
In this section, I consider alternative set of global momentum portfolios, which are formed by sorting country indices instead of individual stocks. Country indices also exhibit momentum, and the WML portfolio of country indices generates high returns which cannot be explained by conventional risk factors (e.g. Richards, 1997; Cenedese et al., 2013). The profitability of this momentum strategy cannot be explained by conventional risk measures, like the standard deviation, skewness or market beta because all of them are similar for the 6 portfolios considered. As a result, the WML portfolio has no market risk and low volatility.
As in the previous sections, portfolios with higher rank have higher relative downside betas and lower relative upside betas. Whereas the loser portfolios 1 and 2 have symmetric upside and downside risks, the difference between the downside and upside betas is monotonically increasing with the portfolio rank and it is statistically significant for portfolios 3-6 and the WML portfolio. As a results, although the WML portfolio has the traditional beta of almost zero, it has a positive relative downside beta, a negative relative upside beta and a high beta asymmetry.
The last row of table 7 shows how the index momentum portfolios load on the Fama-French global momentum factor, which is formed by sorting individual stocks 7 . The loadings monotonically increase with the portfolio rank and are highly statistically significant for the loser and winner portfolios. The index-level momentum portfolios and the stock-level momentum portfolios have a similar risk structure and a similar exposure to downside and upside market risks. where the predicted returns are estimated using the traditional CAPM and the two-beta CAPM. The CAPM does not explain the returns to the momentum portfolios at all because the CAPM betas and, hence, predicted returns of all portfolios are similar while the realized returns differ significantly.
The two-beta CAPM, on the contrary, predicts the returns very well with R 2 of 0.91. Table 8 reports the risk premiums in cross-section regressions. As before, the DR-CAPM has a much higher explanatory power than the CAPM, the relative downside beta premium is highly significant whereas the traditional beta premium is not. The estimates of the downside risk premium are similar to the estimates obtained for the global portfolios of individual stocks. Once again, we see that the downside-upside risk asymmetry of momentum portfolios is a global phenomenon and it is priced similarly around the world. It is crucial to account for this asymmetry to fully understand risks of momentum strategies.
CURRENCY MOMENTUM PORTFOLIOS
In addition to various equity momentum strategies, I consider currency momentum strategies as an out-of-sample test. A recent comprehensive study of currency momentum strategies by Menkhoff et al. (2012) provides strong evidence that currency momentum strategies are profitable, particularly for short holding periods (1 month), and the profits are mostly generated by the momentum in spot exchange rates rather than in forward discounts. The authors show that the currency momentum returns cannot be fully explained by transaction costs, business cycle risk, liquidity and volatility risks and other traditional risk factors, used in equity and currency literature. They conclude that although the FX markets are more liquid and efficient than the stock markets, "the properties of momentum strategies are fairly similar, which suggests that momentum profits in different asset classes could share a common root".
To be consistent with my previous analysis of the equity market, I consider a currency momentum strategy with 11-month formation period and 1-month holding period. This strategy is one of the most profitable strategies out of 50 strategies considered in Menkhoff et al. (2012) . Its average annual return was 6 and 7.6 percent in 1976-2010, depending on whether the spot rate changes or the total excess returns (including the interest rate differentials, or the forward discounts)
were used to sort currencies into portfolios and to measure the subsequent returns. Since the spot rate Panel B of table 9 shows the Fama-MacBeth and the efficient GMM risk premiums in the crosssection regressions. Since the intercepts are insignificant in all specifications, they are dropped out.
As before, the traditional CAPM has low explanatory power and the beta premium is negative. The DR-CAPM has higher explanatory power, which comes predominantly from the downside-risk (3)), both are significant, the intercept becomes insignificant, and the adjusted R 2 increases from 16 to 49 percent. Therefore, inclusion of the momentum risk factor improves the explanatory power of the CAPM dramatically.
The DR-CAPM has an even higher adjusted R 2 , and the both premiums are statistically significant, whereas the intercept is not 8 . The relative downside beta premium is 3-4 percent per month which can be considered a unifying estimate across different markets around the world. Most importantly, inclusion of the momentum factor (column (5)) does not improve the explanatory power of the DR-CAPM, and the momentum factor itself is statistically insignificant. After controlling for the downside-upside risk asymmetry, the momentum factor becomes redundant.
US REVERSAL PORTFOLIOS
As an extension, I analyze reversal portfolios which have also been shown to generate abnormal returns. I consider short-term and long-term reversal portfolios of US individual stocks. The shortterm reversal portfolios are sorted by the previous month return and held for one month. The longterm reversal portfolios are sorted by the previous five-year return and held for one month.
There is a strong short-term and a moderate long-term reversal effect. Stocks which had higher prior return perform worse in the subsequent month. The loser-minus-winner one-month reversal portfolio had an average return of 19 percent per annum during 1984-2013. The loser-minus-winner five-year reversal portfolio generated an average return of 6 percent per annum during the same period.
Figures 7 and 8 plot the predicted versus realized returns of the short-term and long-term reversal portfolios, respectively. In the left panels, the prediction is made by the traditional CAPM, whereas the two-beta CAPM is used in the right panels. As in the case of momentum portfolios, the traditional CAPM has weak or no explanatory power for the cross-section of reversal portfolios. But the two-beta CAPM performs well again (the R 2 is between 58 and 80 percent).
In the cross-section tests (table 10) , the relative downside beta premium is lower in magnitude than in the case of momentum portfolios, but still statistically significant. In case of short-term reversal, the beta premium is also significant. In case of long-term reversal, only the downside risk premium is weakly significant. The downside-upside risk asymmetry explains the returns to the reversal portfolios as well. The past loser portfolios generally have higher relative downside betas and lower relative upside betas (greater beta asymmetry) than past winner portfolios and require risk premiums.
CONCLUSION
Momentum strategies generate high returns with insignificant overall market risk. Therefore, the momentum return is either evidence for market inefficiency, or a compensation for another risk factor. In this paper, I provide a novel risk-based explanation for momentum returns. I show that once we separate the overall market risk into the upside and downside risks, the momentum strategies appear to have asymmetric risk profile: they are exposed to the downside risk, but hedge against the upside risk. Since the upside and downside risks are priced differently, the momentum return is a compensation for this risk asymmetry.
I consider US, global and regional momentum and reversal portfolios of individual stocks and global momentum portfolios of country indices and currencies. I show that the asymmetry in upside 21 and downside market risks explains all cross-sections of momentum portfolio returns well. Past loser portfolios have lower downside risk and higher upside risk, whereas past winner portfolios have higher downside risk and lower upside risk and, hence, greater downside-upside risk asymmetry. For any set of momentum portfolios, the risk asymmetry is monotonically increasing with portfolio rank.
The downside-risk CAPM explains the cross-section of momentum returns much better than the traditional CAPM. The estimates of the relative downside beta premium are always statistically significant and similar in magnitude to the estimates obtained for other asset markets. Therefore, the momentum return is not anomalous, but a compensation for the asymmetric upside and downside market risks.
Figure 1. Relative upside and downside risks of US momentum portfolios
The figure shows the OLS estimates of relative downside and upside betas and beta asymmetry (β --β + ) of 10US valueweighted momentum portfolios, formed by sorting stocks at time t by their total return in time t-12 to t-2, and the winnerminus-loser (WML) portfolio. January 1927 -July 2013. 
Equal-weighted portfolios
The figures show predicted (on the horizontal axis) versus realized (on the vertical axis) returns of 10 US momentum portfolios, formed by sorting stocks at time t by their total return in time t-12 to t-2.The predictions are made assuming the CAPM (left-hand side) and the two-beta CAPM (right-hand side) using the OLS estimates.January 1927 -July 2013. 
Global portfolios European portfolios
Asian-Pacific portfolios North-American portfolios
The figures show predicted (on the horizontal axis) versus realized (on the vertical axis) returns of global and regional momentum portfolios, formed by sorting stocks in the corresponding region at time t by their total return in time t-12 to t-2. The prediction is made assuming the two-beta CAPM using the OLS estimates. Nov 1990 -Aug 2013. 
Table 2. Cross-section regressions for US momentum portfolios
The table reports the Fama-MacBeth and efficient GMM estimates of risk premiums (in percent per month) obtained for 10 value-weighted and 10 equal-weighted US momentum portfolios. The US market index serves as a proxy for the market portfolio. T-statistics are in brackets, t-statistics are calculated using NW heteroskedasticity consistent standard errors. J statistics for the over-identifying restrictions is also reported. P-value for J statistics is in parentheses. Jan 1927 -July 2013. 
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Table 3. Return and risk characteristics of global momentum portfolios
The table reports return and risk characteristics of 5 global equal-weighted momentum portfolios (panel A) and 5 regional equal-weighted momentum portfolios (panels B-D), and the corresponding winner-minus-loser (WML) momentum portfolios. All portfolios are formed by sorting individual stocks in the corresponding region at time t by their total return in time t-12 to t-2. All returns are converted to USD, annualized and expressed in percent. The reported betas are the OLS time-series estimates. The MSCI global market index serves as a proxy for the market portfolio. The global Fama-French momentum factor is used to estimate the momentum betas. T-statistics are in brackets, t-statistics are calculated using NW heteroskedasticity consistent standard errors. Nov 1990 -Aug 2013. 
Table 3 (Continued). Return and risk characteristics of global momentum portfolios
The table reports return and risk characteristics of 5 global equal-weighted momentum portfolios (panel A) and 5 regional equal-weighted momentum portfolios (panels B-D), and the corresponding winner-minus-loser (WML) momentum portfolios. All portfolios are formed by sorting individual stocks in the corresponding region at time t by their total return in time t-12 to t-2. All returns are converted to USD, annualized and expressed in percent. The reported betas are the OLS time-series estimates. The MSCI global market index serves as a proxy for the market portfolio. The global Fama-French momentum factor is used to estimate the momentum betas. T-statistics are in brackets, t-statistics are calculated using NW heteroskedasticity consistent standard errors. Nov 1990 -Aug 2013. Table 12 . Cross-section regressions for reversal portfolios
The table reports the Fama-MacBeth estimates of risk premiums (in percent per month) obtained for 10 value-weighted US short-term reversal portfolios and 10 value-weighted US long-term reversal portfolios. The short-term reversal portfolios are formed by sorting stocks in month t by their return in month t-1. The long-term reversal portfolios are formed by sorting stocks in month t by their return in the preceding 5-year period. The US market index serves as a proxy for the market portfolio. T-statistics are in brackets, t-statistics are calculated using NW heteroskedasticity consistent standard errors. The sample period is Jan 1927 -July 2013 for the short-term reversal portfolios and Jan 1931 -July 2013 for the long-term reversal portfolios. 
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Online appendix Return and risk characteristics of US momentum portfolios in sub-periods
The table reports return and risk characteristics of 10 value-weighted US momentum portfolios, formed by sorting NYSE, AMEX, and NASDAQ stocks at time t by their total return in time t-12 to t-2, and the corresponding winnerminus-loser (WML) portfolios. The returns are annualized and expressed in percent. The reported betas are the OLS time-series estimates. The US market index serves as a proxy for the market portfolio. Jan 1927 -July 2013. 
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